I ndoor air pollution is the presence of toxic substances in the air of buildings such as schools, offices, retail stores, and other public buildings. The problem has been referred to as "sick building syndrome," "tight building syndrome," or "building related illness" (Hicks, 1984; Reisenberg, 1986; Samet, 1987) . These syndromes usually lead to vague, general complaints such as headaches, drowsiness, nasal congestion, or tired, watery eyes.
Many companies can and do tolerate some degree of sick building syndrome, usually at their employees' expense. The condition is differentiated from building related illnesses and infections, such as Legionnaires' disease, which can be lethal with even one case prompting immediate intervention.
Much of the information concerning indoor air pollution is found in industrial hygiene and environmental health publications, indicating that the issue is viewed as a concern for industrial hygienists and environmental engineers. The occupational health nurse present in a potentially sick building is the first person to see the employee who complains of headaches, nausea, and eve or skin irritation.
. For this reason, the occupational health nurse is instrumental in detecting an indoor air pollution problem. While employees often present common, vague symptoms with numerous possible etiologies, occupational health nurses need to be aware that the workplace could be the source of their clients' complaints.
When known toxic substances are used in the manufacturing process of an industry's product, employees' vague complaints often can be related to their workplace exposures. However, when employees work in a new 12 story office building, the source of the complaints is difficult to ascertain. While newly built office buildings seem to be the ideal place to work, a closer look at these work environments reveals that they may harbor numerous potential health hazards (Hicks, 1984) .
Buildings built or renovated during or after the energy crisis of the 1960s are most likely to be the culprit of complaints. Energy conservationists promote air tight building designs. Fuel is saved by decreasing the amount of outside fresh air that leaks into the building or is purposely drawn in through fresh air intake vents, decreasing the amount of outside air that needs to be heated or cooled. By limiting the amount of fresh air entering the ventilation system, tight building designs favor the circulation and concentration of air Newer buildings are constructed and furnished with more synthetic materials, increasing occupant exposures to a new and wider variety of toxic substances (Wesolowski, 1984) . Pollutants from building materials, cleaning supplies, chemicals used in office equipment, and dusts from insulation and renovation work are trapped and recirculated throughout the building. In addition, fresh air intake vents are sometimes located near the air output vents of nearby buildings or over highways, thus compromising the quality of what little fresh air is added to the ventilation system.
Industrial hygienists, environ- mental engineers, and building maintenance crews attempt to control the pollutants which build up in circulated air by insuring that ventilation and air conditioning systems are working properly. Dust and particle filters, ultrasonic air filters, and chemicals are used to clean errculated air. Often filters are not changed or cleaned frequently enough, ventilation systems are antiquated and not working, or the ventilation shafts are not cleaned enough to be effective. Air conditioning and heating systems can become contaminated with microorganisms. These systems in turn pollute the indoor environment with the microorganisms (Hughes, 1986) . The result is potentially harmful substances circulated throughout the building, causing vague complaints in workers. Table 1 lists common indoor air pollutants, their possible sources, and their potential health effects on workers exposed to them. Health effects range from vague complaints of annoyance and irritation manifest through headaches and nausea, to long term effects of cross sensitization and increased risk of cancer.
Effects of indoor air pollution are seen not onlv in worker discomforts and illnesses', but also in decreased worker productivity. Toxic substances such as carbon monoxide, ozone, and carbon dioxide cause drowsiness, headaches, and nausea at low concentration. At higher concentrations, they can actually impair visual acuity and perception (Wadden, 1983) . Affected employees may need to leave work because of their discomforts, and in extreme cases may have an increased absenteeism because of their sensitivity to the work environment.
The cumulative result of decreased worker concentration and increased absenteeism translates into decreased worker productivity and increased employer costs. Employee turnover may increase as workers seek other work environments in an attempt to relieve their symptoms. Employers could experi-Briasco (Adapted from Wadden, 1983; Cralley, 1985; Wesolowski, 1984) 
REGULATIONS CONCERNING
INDOOR AIR QUALITY Currently, no health and safety laws exist for indoor air quality or ventilation in public buildings, although pending bills exist in Congress. The Occupational Safety and Health Administration has set standards for the concentrations of certain toxic substances such as asbestos, hydrocarbons, and formaldehyde allowed in workplace air, but OSHA standards are not applicable to public sector workers. In addition, office air concentration levels of OSHA regulated substances are usually much lower than the OSHA standards; still, these levels continue to affect workers adversely.
Other recommended standards for indoor ventilation are offered by the American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE). ASHRAE believes that the indoor air quality ideally should be maintained at levels known to protect even the most sensitive members of the public from both short term and long term adverse health effects and discomforts (ASHRAE, 1981) . The organization prescribes minimum ventilation rates for various indoor environments in its publication 62-1981, Ventilation for Acreptable Indoor Air. The organization does suggest that the acceptable air levels for OSHA regulated substances be one tenth of OSHA standards (MassCOSH, 1986) . ASHRAE has no enforcement power for its recommendations, and compliance with the ventilation rates are strictly voluntary. ence an increase in costs from workers' compensation claims and possible increases in health insurance premIUms.
Thus the financial, physiological, and psychological effects of indoor air pollution are significant for both the employee and the employer. Because of these effects, indoor air pollution is being recognized as a problem more frequently. However, regulations concerning indoor air quality have yet to be mandated. (Adapted from Hicks, 1984; SEMCOSH Office Workers Health Project) employers, but it has no enforcement power for its recommendations. The Guidance for Indoor Air Quality Investigations is an informational packet prepared to guide employers and employees in indoor air quality problems. It not only provides resources for employees, but also suggests a self-help approach which assists readers in evaluating indoor air quality problems (NIOSH, 1987) .
WHAT CAN THE OCCUPATIONAL HEALTH NURSE DO?
With the lack of regulation, employers have minimal incentives to ensure adequate air quality and ventilation until the problem of indoor air pollution is large enough to cause appreciable worker complaints. Thus the occupational health nurse is vital to the detection, control, and treatment of the problem. Occupational health nurses can have impact on indoor air pollution through their roles as clinician, researcher, administrator, consultant, and educator.
As a clinician, the occupational health nurse is usually the first person to hear employees complaining of vague symptoms such as headaches, nausea, or eye irritation. The occupational health nurse who encourages workers to report vague signs and symptoms experienced at work can provide not only episodic care for employees, but also primary care around symptoms experienced.
The occupational health nurse can rule out other sources for the complaints through physical examination, health history interview, and appropriate laboratory tests. Individual treatment and teaching on prevention of symptoms can occur once a diagnosis has been made. Follow up care to determine the resolution of symptoms can be arranged easily.
Periodic circulation of an office health questionnaire Crable 2) allows the occupational health nurse to identify the incidence and prevalence of problems among worker populations, and may help to identify employees who are experiencing Health effects range from vague complaints of annoyance and irritation manifest through headaches and nausea, to long term effects of cross sensitization and increased risk of cancer.
symptoms but not seeking care for them. This questionnaire elicits specific symptoms and other complaints, and is probably the most practical method to acquire the information from large employee populations (Hicks, 1984) . As a researcher, the occupational health nurse can use data from office. visits and the office health questionnaire to identify trends in various worker populations. Specific symptoms reported, the number of workers affected, the locations of workers affected, and the job duties of workers affected can all be correlated, thus providing information pertinent to determining the source(s) of problems and areas to target for improvement. Workplace evaluation research could be invaluable in comparing workplace designs and employee symptoms with resolution or return of worker symptoms.
As an administrator, the occupational health nurse actively involved in policy development and implementation can facilitate company policies which improve workplace air quality and ventilation. Areas to target include company policies on smoking, workplace layout, employee work area capacities (to prevent overcrowding), and air quality and ventilation standards which closely resemble those suggested by ASHRAE.
As a consultant, the occupational health nurse becomes involved actively in controlling indoor air qual-Briasco iry and ventilation by monitoring ventilation systems for proper maintenance and working condition. Cleaning fluids, aerosols, and office chemicals used in the work environment should be evaluated periodically, as any changes are important to consider. Renovation work done in the office needs to be monitored, since improvements involving new furniture, carpeting, upholstery, woodworking, or cleaning of ventilation shafts and ducts add increased amounts of toxic chemicals, drugs, and airborne particles into the environment. These processes may disrupt existing sources of asbestos and microorganisms, compounding the health hazards. Conducting periodic walk through assessments of office and work areas can identify potential hazardous conditions.
As an educator, the occupational health nurse must target both the employees and the employer to be effective in promoting safe and comfortable indoor air quality. Employee training, done individually or in groups, should include an overview of common office pollutants, their sources, and potential health effects. Employees need to know recommended methods of managing potentially hazardous office materials.
Employer training for administrators and managers is of equal importance. Sessions can be held formally via workshops or informally with individual administrators and managers as situations warrant. This population also needs to know the common office pollutants, their sources, and health effects in addition to the impact of indoor air pollution on worker productivity and employer costs.
OSHA and ASHRAE recommendations need to be compared with the specific situations present at the workplace. Suggestions for inexpensive work area improvements such as removing large office equipment from poorly ventilated rooms, improving work area housekeeping to decrease dusts and particles, and using less toxic office chemicals when possible should be offered. 1 researchers, administrators, and educators is vital to identifying, quantifying, rectifying, and monitoring sick buildings and their victims.
3.

CONCLUSION
In conclusion, indoor air pollution is commonly considered a concern for industrial hygienists and environmental engineers. However, occupational health nurses present in potentially affected work environments have close contact with employees, which allows them to discover an indoor air pollution problem present in the workplace. The role of occupational health nurses as clinicians, 4. Occupational health nurses can impact on indoor air pollution through the roles of clinician, researcher, consultant, and educator.
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